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A guide to Al 
and implications 
for New Zealand 


Artificial intelligence (Al) represents one of the largest 
opportunities for industry since the advent of electricity. 
Electricity allowed humans to harness electromechanical power 
to transform almost every area of our social, business, and 
personal lives. Al enables us to create, improve, and externalise 
amplifiers for our minds and intellect, however it can also 

be dangerous and carries real risk. This has already had a 
profound effect on virtually every field of human endeavour 

— from medicine, to finance, to transportation. Al aided the 
unprecedented economic growth of Google, Tesla, Facebook, 
Amazon, and Netflix. Going forward, Al will disrupt and augment 
current industrial processes, and fundamentally transform the 
possibilities for business and humanity itself. Wise management 
will require both boldness and informed caution. 


A guide to Al and implications for New Zealand 
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In recent years Al has become a hot topic in the 
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Figure 1. Deep learning is a type of machine learning which is a 


type of Artificial Intelligence 


Artificial intelligence 


Machine learning 


Source: Forsyth Barr analysis 


Figure 3. More global Al start-up funding in 1H21 than in any 
previous full year. This growth in Al investment is likely to 
continue for the foreseeable future 
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Figure 5. Forsyth Barr NZ Corporate Al survey: Has your 
organisation directly invested in any Al applications? The 
majority have but only to a limited extent to date 
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Figure 2. Al can provide organisations with an enhanced OODA 
loop, providing faster, more effective decisions 


Source: Forsyth Barr analysis 


Figure 4. Al is solving ever more problems — DeepMind's Al 
can now look at your retina and predict smoking, age, and 


diabetes 
Original 


Actual: non-smoker 
Predicted: non-smoker 


Actual: non-diabetic Actual: 26.3 kg m° 
Predicted: 6.7% Predicted: 24.1 kg m? 


Source: UK Biobank/Google, Forsyth Barr analysis 


Figure 6. Forsyth Barr NZ Corporate Al survey: What 
application categories is your organisation likely to apply Al to 
over the next two years? 
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Al can be framed in different ways: (1) pattern recognition and 
problem solving at expert or above expert skill levels, and (2) rational 
or intelligent agents that do a situation assessment, consider what 
actions are available, and select the action that will best improve the 
probability of achieving its objective. These are some of the top new 
companies in different areas of Al and Machine Learning. 


Pattern recognition and problem solving $ bv -v0;m-m;fu;l;t&ubOm7;-àU7 

$ ;C;t7bvmoáduu&uvot7:| -v0;;m 0;]bmmbm]B| v&[Ivbm| Gei Hot 

| ;vOf;1]o2-má&l&t;v7bmiv|l;m| u;lo]mbv;r-fumv-m70;-| Üm1_;1h;uvF 
0oolv-m70U|v7v1b;m1;C 1àmv|oub;v7-m7 7u-Ü |vrt-àiv:$ ;t-[8U ;u;7bm- 
vr;18àm-Oo[] ;-[i;o-vE]u) bm[ttb];m| &0-utjJ 0-v;7;&u|vü[lv| HI? 

I-1 bm;v:mvrb[o—-tt| bvàt-tb[ám77u-I-7 | ;ruoOt;lvot&m]0; -boüo-;&u|vbm 

| ;1;m|u-t0Ubm;vvo0f;1é=u 1b-t m-uuoé ;t7 vtbh; obt&t7b-]movilv7vr;1b-tbv;7 
bm|;ttb];m1;bv|o0bt7 lolrfluv|_-|7or-qim 7bv;-v;7b-]movüvvü) -v0-1[u;lb-ou0too7 
u;1o]mbüm-m7ruoOt;lvotàm]-['&u|ou bmY ;1àmv7to]bvüv 7rt-mmbm]71-v;t-à|-à 
above expert skill levels. -11obhi]7-m7;imlu;7bOt;;ulotou-u[: 


Page 8 Page 9 


£5 FORSYTH BARR 


Page 10 


$_;@@-m7&ru07U;7_bh7u;7vo= 
AuhbmJuty 0-v;7-rrtb1-Gmv70() äu 
;&mvbàjo0bt777bL 1t)lol-bm|-bm-v| ; 
hmo87];o=]|_;C;t71_-m];77-m7|_;4b7m]| 


learn. They had to be hand coded rule by rule, 


0-v;7ombm|;ub;m]_Üm;šu|v-m7 
u;rtb1-m]|_;bu7ol-bmhmo87];-m7ruo0t;l 
vothmJruo1;7U;v:m-77b4m7|_;1olrfuv 
-|| ;Dár;vtoám70h7;uroáu; 7=oul_; 
lt-vvo2ruoOt;|v-77u;vv;77-m7 | ;7-F| -| 
lot¥_-#om=oul;7-u;-thu;;atimo= 
L_sruoOt;|vr-1;2u; lov |téno|g-ebt- Ot; 
bmlomimb;m|-1 bm;u;-7-0t;-oulv:mü 
]v;;rtfb;-|| ;| ;máut71 -Irbom7 
-uuár-uod-|l ;vv70jbJày]; m;u-ttá 
-1hmo&7];7|00;-Ou[)-ou1;-rruo-1 |o 
chess problem solving. 


$ ju;vtlo=|_;v;ruo0tlvl;-m||_-|L; 
vü[Ivài;&mvb/vtofpODt77 -u7|o 
|-bm|-bm7-m7|_;4b7mo|LomfnbUtBl ruoà 
bmr-(umu;1o]mbümouruoOt;lvothm] 
ogulj:u]-mbv-àmv0;1-I;bm1u;-vbm]tá 

7bv;ml -m[7B| | ;r;uzoul-m1;o7] ;v; 
systems, leading to a bust cycle commonly 
u;z;uu;7|o-v| ;)bm[u: 


ü1olrDuvñu;ou7;uvo=l-]mb|B; 

—v[u7l-1 bm;u;-7-0t;7-|-Ài;u;-7btà 
-šbt-0t;om| ;m[um;[7-m7m;Ü-tm; &uh 

based machine learning algorithms that had 
0;;mbm10-&]-0u7;1-7;v0;]-ml-hbm]l-fou 
v|ub7;vbmr-fümu;1o]mbüm:Bom;métt&-v[u 
lolrth]_-u7éu;_-v0;;mrba|-tloruo]u;vv 

bm| ;C;t77-ttobm]ru-1ám;uv|oODt7v[lv 
tD1htë| &tv|-Otbv ;7-t]oub| Iv] -| 
lotft-um7bu;1[t&uolu;-7bt&bt-0t; 7-|-: 

"HI ml ;)bm[u&voàu7-m7l-1 bm; 

learning systems began cracking very hard 
ruo0t;lv:art;vbm1tW; 97; |; 1tn]7b-0; i 

u;fnor-[ áu;1o]mbvbm]bu|üt&t| ;bl-];v 
bm-t-u];7- -0-v;o-bl-];vPI-];|Q7-m7 
0;-&]&ut71 -Irbomv-|o: 


$07-àl-1 bm;t-umbm]v&[lv7or-(uüm 
u;1o]mbúm-m7ruo0t;lvotbm]bmbu|ütëuà 
m-uuoĝ;t70= Üm;m7;-àÜ7-vb]Ü;i 

on startups demonstrates. These systems are 
v&-77u;vvbm]m-uuo&io0t;lv:$ ;domo| 
;àb0b|| ;0u0-777;;77-m7vÜO[t;z;- |U;và 
-vvo1b-|;b| Ümbmj[ttb];m1;:o8u7| ;à 
-u;Lov|;@;1400bt77|_;§-um=uol7-|-7 
1-mloménÜUtBl ruo ful) 7-m7|_;à 

vol Duo: venu) Bimv7obm]vblbt-u 
m-uuoBvhv: 


Intelligent agents achieve their objectives 
7b@ ;u;m|&--u-Ibm]bvO0B bmhbm]o= 

[ ;v;vü[Iv-vu-àm-toubm[ttb];m|-T; mv 
|_-|7ovb|kim-vv;vvl;m|7Lomvb7;ua-| 
-1ümv-u;-zbt-0t; 7-m7v;t;1|| ;-1àm] -| 
BttO;v|blruod ;ruo0-Obtb|B— 1 b;bm] 
b|vo0f;18$ ;u;-u-mal;m|v| -| -à 
0;;mODt|-oubm 7U[ud]-I;v7ou| ;Ibtb|-uà 
L-L-R bv=u-l;éuh:$_;v;val;lvo[;m 
U;-1ol0bm-üámo-[1 mbtlybm1tübm] 
r-fumu;1o]mbüm7rt-mmbm]70rtbv-àm7 
Hl ;oud-m70| ;u-t]oub| Iv:) -|| ;à 
 -ibm1ollombv| ;ruo7ljàmo--m-];m| 

| -Ibv;v;-1 -t]oub| louv[u-[;]fp-1 b;à 
b|vvO]o-tv-m71-Blbv;-u;àu7vb]m-tou 
o[10l;:"ol;o7] ;v;v&[v-oul| ;0-vbvo- 

1 -u-1[uvbmltf-T;m[-I;v7ou-m-7àuv-uá 
bmibtb|-uálolr;àmv: 


Part One - ) -|bvuG 1b-tm|;ttb];m1;5 
Figure 7. Al 100 class of 2021 
HEALTHCARE SMART CONSUMER RETAIL & CPG MEDIA SUPPLY CHAIN & LOGISTICS WASTE 
E HOME DEVICES MANAGEMENT 
Caption Health theator —insitro 7 covariant OSARC 
MI MSIGHT d = covariar S BAMP 
Ọ Recursion WOVERJET Wjowkn ORIGIN pm. = ES z been 
UNLEARN @ Olive Bet OU eX TORE ey 
FINANCE & INSURANCE FOODE DEFENSE LEGAL TRANSPORTATION 
AGRICULTURE 
“a i DEEPSIG io! ^ 
` zesty oi k + Sprospera 2021 (f; LegalForce @ = Aurora OQəlgolux 


A Akuna 


[23 Aquabyte EDUCATION 


100 EXE 


Ellexion LAT DEEPMAP ao 


A 
MANUFACTURING (eene i ELSA 
Q drishti E °t, KoBold : 
Seale Deng ESCBINSIGHTS 4,1 3 Metals modloi BRAINBOX Al 
Ap LANDING A! @ opensrace d Voz J myst al 
COMPUTING, DATA PROCESSING, AND Al DEPLOYMENT CROSS-INDUSTRY Al APPLICATIONS 
Al PROCESSORS gie? SCIENCE MACHINE NLP £ CONVERSATIONAL A! DOCUMENT ANALYSIS CLIMATE RISK SCORING 
TRANSLATION 
Bie, Wen Doozo ue? pes - 
Hugging Fi soe Š 
SYNTIANT GRAPHCORE L^] thu Ë! LILT a Se Isisll — Quern 
ROSSUM Figen 
DEEP LEARNING ACCELERATORS AIOPS (IT & DEVOPS AUTOMATION) an Sg ENTERPRISE SEARCH $ — WATER LEAK DETECTION 
deci run: Glue! — Ghamess $ snyk DGosronn ` f*coveo- gine wiet 
x StormForge SALES & CRM 

ëch COMPUTER REMOTE INSPECTION € Clai tact.ai OTHER RED 
AER scale FEATURE STORES & MLOPS VISION 

SuperAnnotate PLATFORMS *&Motroid @ percepto hin. carne PRYON 

KD CE c qaqa ALGORITHMIA OF 3 er- 

Fe? D CYBERSECURITY *PolyAl W EXAWIZARDS 
| Weights & Biases Í neptune as e : \ 

SseLoon TESTON qRiMKY (@ sosusr wrewucence CRESTA 


Al MODEL MONITORING 
SPELL DARWIN AI 
@ fiddler & Arthur $ SS 


Source: CBInsights, Forsyth Barr analysis 


Figure 8. Al revenues are increasing 
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Figure 9. More Al startup funding in 1H21 than in 2014-2017 


40 38.0 


36.0 
35 
Së 26.6 
25 222 
20 18.8 
15 
10 75 
An 58 
| | B | 
, M 


2014 2015 2016 2017 2018 2019 2020 1H21 


Funding of Al start-up companies globally 
(US$bn) 


Source: Forsyth Barr analysis, Statista 


£5 FORSYTH BARR 


Page 12 


EHE 


ey types of Al’ 


There are many types of Al, encompassing everything from 
simple algorithms based on a few specific rules to large language 
modes that can write news articles often barely distinguishable 
from articles written by humans. We outline and discuss nine key 
types of Al below on page 15 (Figure 10). 
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robm&]|ovb]mbC 1-m|7bv 10àu;7 —;-|U;v&| o) 
providing human interpretable text. 
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Figure 11. Deep learning use 
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Part One 


Figure 12. Supervised and unsupervised learning 
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Figure 13. Reinforcement learning via reward signal 
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Figure 15. Yelp data available to machine learning 
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Figure 14. Constraint satisfaction in auctions 
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There are mature commercial companies such as 
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Figure 18. AlphaZero has a near perfect score against some of the most advanced game engines in the world 


Chess 


Alphazero vs. Stockfish 


W:29.0%  D:70.6* L:0.4*; 


O 
e! 
W: 


Source: DeepMind 


2.0% 


D:97.2% L:0.8% 


AZ wins BI AZ draws 


Shogi Go 


Alphazero vs. Elmo Alphazero vs. AGO 


W:84.2% D:2.2% L:13.6% W:68.9% L:31.1% 


W:98.2% D:0.0% L:1.8% W:53.7% L:46.3% 


AZ loses Il AZ white( AZ black @ 


;rbm7]vtr -,;uo 
bmlourou-[v| ;r-(um 
u;1o]mbümrogio- 
-t]oub| Iv] | ; 
l;|-1om|uoto-] ; 
orfbv-dmruol;vv7 
I-hbm]b|-Iou;Y ;BOt; 
ruoOt;lvotiubm 
t-umbm]Jrt-á ;vv7 
" 0]b7-m70: 


£5 FORSYTH BARR 


Page 24 


-[lolr;iB 
Eu 
can Al confer? 


Al provides a range of capabilities that can confer significant 
competitive advantages on organisations. These advantages are 
application and industry specific. 
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Figure 19. Al can provide organisations with an enhanced 
OODA loop, providing meaningful competitive advantage 


Figure 20. The rise of high-frequency trading 
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Figure 21. Al application sponsors 
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Figure 22. Porter's five competitive forces 
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Figure 23. Cyber security impact on businesses Figure 24. Cyber security market growth 
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Al powered cyber security 
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Malware is often powered by Al, and it refers 
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Machine learning is being utilised heavily across many industries. 


In everything from agriculture, education and fashion to credit 
scoring, insurance and healthcare, machine learning has become 
a critical success factor for many companies. 


Customer relationship management 
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A wide range of deep learning applications are being adopted by industry 
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Fashion retailer Asos uses machine learning 
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and this model increases the probability that Asos 
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Part One 


Figure 25. Duolingo uses Al to optimise language learning 
through word memory 
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Source: Duolingo, Forsyth Barr analysis 


Figure 27. Lemonade's rapid growth in the insurance market 
assisted by Al 
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Source: Forsyth Barr analysis 


Figure 29. DeepMind's Al can now analyse retina images and 


predict smoking, age and diabetes 
Age Gender 


Actual: 57.6 years Actual: female 
Predicted: 59.1 years Predicted: female 


Original 


Smoking HbA1c BMI 
Actual: non-smoker Actual: non-diabetic Actual: 26.3 kg m° 
Predicted: non-smoker Predicted: 6.7% Predicted: 24.1 kg m°? 


Source:UK Biobank/Google, Forsyth Barr analysis 
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Figure 26. Asos uses machine learning to analyse CLTV 
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Source: Forsyth Barr analysis 


Figure 28. Blue River Technology's Al powered 'See & Spray' 
system 


Source: Blue River Technology, Forsyth Barr analysis 


Figure 30. World Champion Go player beaten by Google’s 
AlphaGo Al 


tA KE JIE 


00:15:19 
ALPHAGO 
| @ 01:45:30 


Source: Google Deep Mind, Forsyth Barr analysis 
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Healthcare 
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The technical and operational risks of Al are many and varied, 


and they are often linked to ethical issues and consequences. 


The technical and operational risks fall into a few key categories. 
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Figure 31. Top reasons for ethical issues in Al use 
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Figure 33. A version of the autonomous car "trolley problem" 


Source: technologyreview.com, Forsyth Barr analysis 


Figure 35. China now leads the US in AI paper citations 
- a measure of influence 
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Source: Stanford University's Al Index Report, Forsyth Barr analysis 


Figure 32. Top Al risks considered by organisations 
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Figure 34. Al bias increasingly being understood as an issue 
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——Artificial intelligence search term (12m moving average, LHS) 
= Al bias search term (12m moving average, RHS) 


Source: Google Trends, Forsyth Barr analysis 


Figure 36. The US leads China in private Al investment, but 
China has signfiicant public investments in AI 
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M anaging Al 
ruof; 1|vK 
roles of Als 
and humans 
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There is a tendency for Al development teams tasked with 
automating a service currently provided by humans to assume 
that the Al system must do all the end-to-end subtasks of the 
new service. However, although machine learning systems may 
outperform humans on data driven analytical tasks, they may be 
quite weak in dealing with difficult customer service problems. 


I-| ul -m[ufpvota ; t-v||bt; *o= 7om]| -A';;rbm[um-t&uü;7| ;B6; 
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|-1 bm;t;-umbm]70;v;á;rüm-tt&t-m7 [ ;:1om[u-1|ou7o;v -G;r&ud;7 
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may not be necessary in the long run, but in the om| ;;Bum-t7;&orl;m||.-| -ouv&[ 
v_ou|ubh7b|Lot¥-ab7ruof;1|;&mv;v-m7 maintenance and extension. 

1upl;u- ]]u-aám: On the other hand, building internal Al 
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Internal vs. external project trade-offs 
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teams to build every system component 
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decision making and help avoid costly mistakes. 
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Buy most — only build for truly specialised needs 
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management services provided by cloud based 
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On premise vs. cloud computing decisions 
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Al applications framework 
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Figure 37. Al applications framework 


1. Develop competitive Al strategy with measurable results 


2. Create pilot projects — leverage Al and human strengths 


3. Build on machine learning application platforms, not from scratch 


4. Create hybrid internal/external Al teams 
5. Provide free Al and application specific training 
6. Develop a sustainable data & applications community 


7. Manage Al applications responsibility: use guidelines 


Source: ©Jacobstein, 2020 


14:21 


sme CC 
Smart Home CO 


\ 
yntror 


Part One The 6rsyth Barr guide toAl- Managing Al projects xoles of Als and humans 


e rity 
Security 


Networ k 


Ambient 


olr-mb;v| -| 
am|lobm1u;-v; 

| ;bul;o2m;;7 
om! -|| ;bu 
0Ubm;vvor;u-ümv 
-u;bmv|ulm[;7-m7 
or;mjol ml 


Page 45 


£5 FORSYTH BARR 


Page 46 


oáolr;B 
s New Zealand 
n applying Al? 


New Zealand punches above its size class in applying Al and 
machine learning. A New Zealand team from Auckland University 
developed the R statistical and machine learning programming 
language. The R system was the leading machine learning application 
language several years ago. It has since been partially surpassed 
worldwide in popularity and support packages by Python and other 
systems. However, New Zealand has been a fast follower of Al 
development components and applications. 
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China's vision and use of Al 

China has not been shy in announcing its use and 

commitment to Al. It invests more in Al annually 

L-m| ;& ";r-im|v7rütbv. ;v7-m7bv1b[ 7lou; 
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but that is likely to change over the next decade. 
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in security. 
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Corporate Al survey? 


Inaugural Forsyth Barr Corporate Al Survey — 
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Jf NZ corporates are dipping their toes but 
not diving into Al 
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Figure 38. What is your role within your organisation? 
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Source: Forsyth Barr analysis 


Figure 40. Has your organisation directly invested in any Al 
applications? 
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Figure 42. How many full time equivalents are dedicated to Al 
within your organisation? 
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Figure 39. Does your organisation have a defined artificial 
intelligence (Al) vision and strategy? 
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Figure 41. How much did your organisation spend on Al in your 
last financial year? 
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Figure 43. How do you think AI will impact your industry over 
the next 3-5 years? 
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# A positive experience of Al so far and 
an expectation of more to come 
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#3 Plain vanilla Al applications within 
SG&A dominates; but some are 


innovative and critical 
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# Lack of Al talent is the biggest 
problem encountered 
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# 5 Significant risks associated with Al may 
be underestimated 
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Figure 44. Has the introduction of AI had an overall positive or 
negative impact on your business? 
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Figure 46. What application categories is your organisation 
likely to apply Al to over the next two years? 
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Source: Forsyth Barr analysis 


Figure 48. What problems has your organisation encountered 
developing or utilising AI? 
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Source: Forsyth Barr analysis 
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Figure 45. How else has the introduction of Al had an impact on 
your business? 
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Figure 47. Does your senior management use Al as a support for 
decision making? 
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Figure 49. Are you concerned about bias in your organisation's 
machine learning data? 
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rroulbhbty-m7 
‘lomolblubvhv 
across New Zealand 
corporates 


Al provides both a huge opportunity and a meaningful risk to 
New Zealand Inc, in our view. NZ has a lot of long term structural 
advantages for capitalising on the potential of Al. It is an attractive 
place to live for global Al talent, it has connectivity with Europe, 
US and Asia, it is English speaking, and it already has numerous 
innovative small tech companies. NZ is a small country with a 
reputation for minimum start up time and costs. It has a well- 
developed tech infrastructure in the form of fibre to the premises 
and soon 5G will be rolled out across most of the country. 

It lends itself to being a test bed for innovation. 
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thread through our proprietary survey is that 
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investment in autonomous vehicles since 2010 
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Autonomous vehicles: An autonomous vehicle 
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Figure 50. Autonomous trucking funding has climbed... 
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Source: Pitchbook, Forsyth Barr analysis 


Figure 51. ...so too has investment in drone technology 
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Many of the Al applications that will transform the transport sector (by lowering costs, reducing congestion, improving safety, and 


Figure 52. Leading use cases for Al in retail and consumer goods 
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Source: MIT Technology Review Insights survey (2020), Forsyth Barr analysis 


Figure 54. Al can increase the economic value of wind energy 
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Figure 53. Organisations are already realising significant 


benefits from chatbots 
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Source: Capgemini (2019), Forsyth Barr analysis 


Figure 55. Expected business efficiency impact of Al today and 


in the near future 
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Figure 56. Al and connectivity expected to unlock significant 
value in agriculture 
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Figure 60. Cost of genome sequencing 


100,000,000 
10,000,000 
1,000,000 
100,000 
10,000 
1,000 


Cost per human genome (log scale, US$) 


100 
SSSSSSSSAISTLS ASA 
cov X O Le O UO X 00 (Q X O OÓ X Ob 
262282252 S. (s, Se S S, So =: 


Source: Forsyth Barr analysis, NIH 
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Figure 57. Growing concerns about food waste supports 
productivity saving investment 
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Figure 59. loT connections in Europe smart buildings 
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Figure 61. Value of wearable data 
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Healthcare 

Among our healthcare listed companies under 
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are beyond a pilot stage. Al is primarily seen as a 
means to improve medical decision making and 
enhance the customer experience but also as a 
means to increase revenues, reduce costs, and 
enhance processes. 
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Key Al applications that will impact the 
healthcare sector 
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Aged care 

Among our aged care listed companies under 
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[_;ro|;métjo;fil-1;-mbm]=t2t108; bm] 

L ;>t-v||lbt;?2r-ulm;u=ou| ;tbh;vo3-àm);0 
".ub1;v-m7bluovo[L bmr-uitiujovi-tt 
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vÜ1b;m[f&uoC |-0t;=oul_;|ubttbom7ott-u1t0jo 

Ful; p" r-uhv$v;ub1;v7bBvbommoár;u- |v 

numerous smaller technology companies across 
11 a -bmeuol|u-7bám-t-u;-vvl] 
7-E;m[uv7ruolürl;mEm710mm;18fájo 

advanced cloud businesses, and Al consultancy. 
"r-uh=vvb]mbC 1-m|omuo-7vbm|oauboU-u;-vB| bm 
advanced technology including Al has the added 
0;m;Coz7ü-&n]| ;ou]-mbv-ámbm];m;u-t 
-m7|_;t-7;uv_brbmr-uilitu-Ool) ;ro[; mà 
bm-7or&n]t;-7bm];1 moto]b;v: 


$ ;lov|-o-r-uh2v[1 lolr-mb;vbv 
ruo0-0tB ;=tiéén;7 ubouBb1 bvom;o- 

| ;Ciñolr-mb;v| -|j=oul| ;»"r-uhübm;vv 

uok?: ubotbv-mroái, 7»0b]7- -?-m-tüv 
lolr-m&| -Ibvvbomv|[I;mljosbht-v - 

7. H 7ubimbmmosüm| -u;àtümbv;v| ;& 
ou]-mbv-ümv700Ubm;vv?: uboüBuhv7bu;1|tà 
B| 7-m7om;o-b|voQG ;ubm]vbvm| urubv; 
ab1_o@;uvrogu; 7ubvhruof; Lâmv7 

customer centre enhancement, and data entry 
orlbv-dm: uboülott-Oou-[ VB| v;ài-to= 

| ;]to0-tt;-7;uv| 1-r-Obtb(v-|v1-tvl) 
-vb1uovo[7l-àmj; 0"; uB1;v7-m tol; u-: 
uboU-tvo vlt: átübàr;) v;tt;u 
-Ju;;l;m|vB| vol oi ;aut7t;-7;uv 

B| bm : 


Opportunities and economic risks across New _ ealand corporates 


bv|;7-];71-u; 
or;u-louvbmà/m] 


bmbttbm1u;-vbm]ta 


J; -:m-7an|-]; 
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or;u-|ouv: 


Figure 62. 
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Figure 63. Australia homecare revenues 
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A| company investments and applications 


mavtn|bmlolr-martb1-Gmvbvbhtbh;bmainJomlov|0Uom;vvorroulthbiv:$_ ;u;bvo[;mlou;ubvh-m7 
lou;B/b7;orrou|bhb iim] JB. 91 motoT&olr-meép ul) Ribvh7-77bàm-tubvh1ol;v-uol-ro[;m& 
]to0-t^Bmm;ur-h;-tt^m[um; ruo 7ÜjLolr;âm:"ol;-rrtb1-âmvl-&;m;C |-uol0;bmlto1-tbv;770B| ;uv 
|-&Ror]to0-t-rrtb1-àmv|u;m]| v| -Dtoñv|| ;mbl;[o -ào1-tvr; 1b-tbv-àmv: 
$_;yb7;orroulibBv| ;Y brvb7;o4 ;^Bimm;uph;-tt^ubvhiolr-mám-vi-ttLobh|udl) -v;à-t-m7 
1077;&or-1olr;irrtb1-ümB| bm7Ujub-tv1-tibm-u-v|ult-uvvi ëm 7àb1 | 

provides global reach. 

m|_;lom|f=m-dm-torrou|bhbjvom@A0; Lipo ]t;-mmofh1;7-& "j&moo]]t;!;v;-u1 
-Qou-|ou&imiv|l;imjomüju-tb-P"-I". "8 bv-m;üb1b|r-ub=] ;mi&O]vu;v;-ul -im7-:oo]t; -v 
-tvol-7;bm|l;mkvbm;àt-m7oài| ;r-vfBuvz;é-t-m71000;m;C vb]mbC 1-m|[&377 bóm-t 
r-u|m;ubm]B| bm[um-óm-tlolr-mb;vomt-u]u;v;-ul t-0ou-|oub;v-m7-rrtb1-àmvbmi |l; m|v: 
-m@-t-m71olr-mb;v_-Am] ti Jbd;7-m7+-h;m- 7am} ];o4-1_bm;t;-umbm fit: 
$_bvru;v;mlv-I-fouv;jo=orrou[bhbjy=outo1-tv;uB1;ru0B7;uv|o_;tr,lolr-mb;wvr; Lb-tov;]to0-t 
-rrtb1-ámlolrom;m|v-m7votümv]o| ;buvr;1bC 1m;;7v: 


"Al Inside" vs. Al doing the heavy lifting 
$ ;]b-m|vilblom7ü)oulolr-méntbmvbv|v| -|rjuvom-t1ol rjul-h;uvbm1tà) | ;t-0;t^m[tmvb7;^om 
1 ;0/b7;07] ;bulolruv: -v0;lol;vororBu&| bmà/|ouv-m71omvUuv| -|;;m| ;-vrbu-àm-t 
1t-bloz^mvb7;^bmruo7Ü|vr; IPC 1-àmv. -v0;10l;lollom:& m-ou|D- Io ;1t-bloz^mvb7;^!-8; 
lulbm|_;v;mv;[ -|-m-t]oub| Ibvbm1tU;7bm| ;voUL;107;tb0u-uaO]J -|--1|bvbuu;t;am|b-] ;107;bv 
m;au;al(J7-v-1;-mbm]=t-ulo=|_;-rrtb1-Gmvottim: 
"ol;Gvb|70;vm]|I-Gull_b=-1UJol ;ubvOBm]-ub1; 100h;u:08u7b=bma |ouvm; 7 ohmo&-| ! 
bvbh7;ul_;lozuvo=t-u];bmav||;m|bm-1olr-mav-rrtb1-Gmvottim7 |_;m1-u;=W Ü btb];m1;bvu;tbu;7: 
bvlollom=ouu;B;Aivo=J;1_mb1-t-rrtb1-ómr-r;uv|o7bv1oàu| -|-1t-b|| -|bv7obm]| ; ;-á 
tb[bm]bm-m-rrtb1-àmvotümbv;a]]; u- ;7-|0;v|7-m7] ;v&[;bvu;-ttdobm]1omimám-tl-[ ;-ü-t 
orlbv-dm: 
Al due diligence checklist 
m-tébvo=1t-blv0a|-u|/oulourou-|;-rrtb1-dm|,-lv7o;vmo|éb1-tté; tu; 7;;r|;1_mb1-t 
hmo87];7-t| oU | -|70;vm]| U|:). -Jbv1ubü-tbv-vhbm]-—;8;8yàmv9 
6 )_-|hbm7o=bvU;77-m74-|uot;70;v|_bvvr;1bC 1-ttét-Bm|_;ruorov;7votém5 
8 of-uuodu];m;u-tbv|_;u;vt}7oua-|bv|_;-1|ktu-m];o=|_ ;-rrtb1-Gm5 
Q VL ;u;-7;l0-cbt-0t;7-m7b-vo7bv| ;7;lo;m]bm;;u;70;ám7|&b1-tr;uzoul-m1;bm| ;u;-tàut75 

ml ;7;lo;drtv0;1 -m];708B| o[V;àrr;u-oul-m1;7;]u-7-àm5 
Q 0$-u;-ü&tbC;7-u;| ;-rrtb1-àm]vr;u-oul-m1;1t-blvL 0;i| -mà-|^But71t-vv^v|-m7-u75 
D oB) |u-bmbm]-m7|Bibm]7o;v] ;vá|;lu;tBu;7-m7bv| ;u;-v. ou[1lbu^l ;-|^bm| ;vüL;vvo- 

the system? 
ou;drt;7| ;)-|vom|ooh-7àm|-];o7] e UL -J&roz;or-u7ámv&vai)bhbr;7b- ` 
TuS -|-7; ;vü[Itoohll) vi-upu| -mb[-1|6tà:à-tt7 7 btb];m1;v. ot/0; 
r;m;|u-&]0[0-t-m1; 7bmb|v-vv;vvl;m|v: 
Al tools and applications 
ovfrrtb1-Gmv_-Alollomlolrom;m|vab1_1-m0;lomvb7;u;7tb{v:$_;v;lolrom;m|vbm1tW;9- 
^]- Fá-m]tom][oot^| -[;m-Otv| ;-rrtb1-ümv|[-lJol-uv. -t-m71t-m| ;7-|-2uolmobv;7-7-|-o0f;1| 
v|ou-];-m7u;|ub;etval;!70m; oul ou;r-Gimu; Lo}mbamouruo0t;! vot&m]-t]oub| wull -v7;;rt-umbm]7 
u;bmzoul;l;m|t;-umbm]70u-I-| ;I-ü-tor(bv-ámlo767-U;ul-m-];;m|-m7bm[u-1; oot7-10]ol;u 
service component, and a system test harness. 
-1 o] ;v;lolrom;m[vl-8;00U -v-1oll;u1b-to@ |_;v_;t=];m;ub1ruo7@jouvr; 1b-tbv;7=uolor;m 
vi[;Iv7;&orl;m[lo7tjv-obh7omb|U-m7vblbt-uv;uB1; v:oll;u1b-truo7U|v1ov ou; bmbüt&p) 
|_;lovjo=tu-7;v-m7I-bm|;m-m1;-u;Ooum;0B ;ruoB7;uv: 
rmv&[llo76vIUp; v 7 1-u; -d&oulol rtb-m1; ovr; 1C 1-àmv7-m7bm-77bümjom;1;vv-uá 
lolr-már; 1bC vr; 1b-tbv-ámv7| ;lov|voztu-7;v-m7l-bm[m-m1;IUJ0;0oum;0R ;-rrto1-Gmv1olr-ma 
$ ;u;bvmoub] |-mváilo| ;|u-7;0(9 v-vvolb-[78| übm]-1oll;ulb-t|ootouvr; 1b-tbvbm]-mor;mv&[; 
lolrom;m[08u7-ou[ ;tbv|o-1ollomtb[&olrom;m|v7bv10v;7-003 ;u;l00;-àuáolr;ttbm] 


u;-vom|ov|-u[0Dt7bm]-uolv1u-[l Übm]-ruo]u-llbm]t-m]U;vü) -v& om: 


Domain and task specific applications 

rrtb1-dmvail;ltbfvoulolrom;m|vl-4;vr;1bC 1-ou-r-uüiu]; m;ubl|pvhv) -v7b-]movbv7 
rt-mmbm]70u1Ujol; uv; ub1;:o08u7bmou7;u|oáuhruor;utim-vr; 1bC 1-rrtb1-üm-u;-ou70l-bm7] ; 
];m;ub1|j-vhvë|;lo[;mm;;7v|o0;vr;1b-tbv;7=ou-vr;1bC17ol-bm7vüÜ) -v-(àl ofi:1;7b1-t7b-]movbv: 
$ ;7-|-U;7bmr-füimu;1o]mbümvá[vI-Bm1ti;00| | ;|-vh-m7] ;-rrtb1-üm70l-bm: 


Al maturity models 

u]-mbv-àmv7bQ ;uvb]mbC 1-m[t&m| ;bul-|übjübm]-m7l-1 bm;t-umbm]:$ ;u;-u;708mvo- 

1 -u-1[ubv-àmv7;-1 B| vol;l;ub[:m;o-] ;vblrt;v|-m7t;-v|1 moto]b1-tlo7;tvbv-uol| ;-u|m;u 
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$ ;-olUbvomá-|| ;ou]-mbv-ümbv-1|ütáobm]B| :$ ;]o-tbv[oloà uol) t;v& thtbv 

Ü;7r;ua bà uoŬ oj ;ou]-mbv-Gm7-m7b};atév|00; 1ol;-mbm|;Ju-|;7r-ujo=|_;ou]-mbv-dm]v 
7én-Ib10Ubm; vv: 


Figure 64. Some action steps for applying Al effectively Figure 65. Al in New Zealand 


Some Action Steps for Applying AI Effectively SE ere eee 
Start with high value problems, not AI technology 
Disrupt your industry with AUML — or others will 
Identify & track technical and business metrics 
Utilize AI applications frameworks and best practices 
Adopt a cloud-based AI platform, replace modules 
Develop internal/external team & champions 


Design for security, ethics, and future generations. 
Olacobstein, 2021 


Source: Forsyth Barr analysis, Jacobstein 
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Figure 66. Al maturity model 
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v7bv1W;7-0o77, -vl-mál-ttlolr-mb;váb1 tbv;vuG 1b-tm|;ttb];m1;l07;tbĝuruo7Üjv-m7 

v;uB1;v:$_ ;tov|0;tolavOdnol ;-mv;-Wm7u-m];v=uollolr-mb;v|_-|_ -&Xbkjo|v;mü;0Ubm;vv 
-uobh77-m7t-u];utbv|;7Lolr-mb;vtbh;(bv|-P(Q-m7;mlu-LhP$Qab1_bm/ourou-|;vom|ob|vo@ ;ubm]: 

J; -imopm-t&;7| ;v;lolr-mb;vbm7;|-btOj) SD pÜ nüm-m78);tb; So 10v; Tbmiv|ouv 

bm,Btt0;m;C [-uol];4m]|ohmoB 10518077 v-u;| -pm;7-8=à=] ;IBtt0;t-ul;1-rv|o1hv: 

Listed companies 

Eroad (ERD):uo-77;vb]mv-m7|-m@-1|U;vbm] à bit -u7àr7or;u- vv;1U;r-Bm|-m7l;ul -m| 
]-|;i-m70@ ;uv&00-v;7&l] -77;7v;uB1;v:$ ;OUbm;vv-blv|olo7;umbv;uo-71 -u]bm]-m7 
lolrtb-m1;-ouuo-7|u-mvrou|0&;rt-1bm]r-r;u0-v;7v& [1 vB| ;-vf[o) U;;t; 1]uomb1vá[ | v:|bv 

1Uu;m[t ;t-u];v|ruob7;uo-uo-7U;ul -ul;vP!& Q1olrtb-m1;bm;3-t-m77-m7-t;-7bm]ruob7;uo- 
t| -m7v-2;[&olrtb-m1;7-v&t-vY ;;|I-m-];l;m|vot6mv:);bh7;uv|-m7uo-7_-vtblb|;7U;0= 

Al currently. 

Gentrack (GTK): ;m[|u-1hruoB7;vu;imlTor; u-àmv-m710UJol;u;m]-];l;m|vo[&urt-oul v -ou-u-m]; 
o-lolr-mb;v-m7v;ljouvábl bmitü;v-ml;uo-]to0-t&b(v-m7-burou|v1U[ol;uv:;m[u-1htbv;v 

ro; 7- 7àm1;77--m-t&v|o ;trlolr-mb;vou]-mbv; | ;bu7-|--uol-u-m];o-voU1;v-m71-h;b| 

easily accessible. 

ikeGPS (IKE):v;;hv|o0;| ;v|-m7-u7-oulott;1&]7l-m-]bm]7-m76&bvbm]-m7v |-Uüv|o-m-tái; 
rot;-m7oa_;-7-vv;|bm=oul-Gm=ou;t;1 |ub Ltbfv7 loll hb1-ümv1olr-mb;v7-m7] ;bu;m]bm;;ubm] 
service providers. 

Livestock Improvement (LIC): bà;|o1hlruod;m|ourbv-m-]ubJ |;1_-m7_;u7blruod;m|1o) or;u-& 
$_;lolr-mévrofu;7_;u7I-m-];l;:m|votim-ttoa=-ul;uv|ol-h;0;-m7=-v|;u7; lovbomv 

about their animals. 

Rakon (RAK): !-hombvom;o=|_;aut7=vt-ul;v|I-m#-1|U;uvo==u;ttin14om|uotruo7\v-m7tbm] 
votümv:|vruo7ü|v1-m0;-o0h7 bm-87;u-m];-rrtb1-dmv7=uolm; |auhvov-|;ttb|;v-m7=uol 
emergency beacons to autonomous vehicles. At present the company does not explicitly claim to use Al 
=bh1dm-tb|40(bm7b1-|;7|_-||_;at¥0;or;m|o7;rtoBm]v_ot¥-m-rruorub-|;orrou|thb|av|: 

Scott Technology (SCT):"1061087;vl-uh;| t;-7bm]|;1_moto]Bmou7;u|olu-mv=oulbm7ülub;vübm] 
7-m];uoU77bu|&m7u; r;B-müruo1;vv;vB| 1ov| ;@;1A/ru07 UB m7v-—;-[bl-àm:|-o1Uv;v 
omCih;Bm7U[ub;v8l;-|ruo1;vvbm]7Ibmbm]t-0ou- ugi -àm7-rrtb-m1;I-mB-1]Ubm]71-[;ub-tv 
-m7tbm]-m7bm7U|ub-t-[bl-àm:$ ;buvotümv-u;u;7;C mbm];m7] [oJ ;m7-[8l-àm-m7103-ttv|-];v 
-uol7;vb]m| uol) |o1ollbvvbombm]-m7v;ub1;7-m7;àu&i bm]bm0; f m:" 10C-vU; 71-r-Obtb(y -ou 
-miD;uo-&uvL ru;7olbm-m[tBmb|vl;-|ruo1;vvbm]7bBvbombmou7;u|o-(3I-[;7;1bvbomvPvÜ) -v0;v| 
1lbm;và;mt-I00ombm]Q:$ ;1olr-mBv;&16n]b|vo| ;u7b&vbomv|o-tvol; vol;-rrtb1-àmvbm 
Lil: 

Vista Group International (VGL): (bv|-bv| ;áut7t;-7;ubml1bm;l-I-m-];l;m|vo[àu;:). bt;(bv|-70;vm-] 
Ir blot Li m|t&oubm| um-trürov;v7b|70;vruoB7;-1Hm]] ;7];0 (9 ;ubm]| uot) b|vobo 

Dm vu "$ ;ruo7üjt;àu-]; v) 7ubim-t]oub| Ivol-uh;|vr;1bC 1oB;v0-v;7om1omvljuv0; bot 
ru;=u;ml1;v7r-v| bv|ouam77;lo]u-r. b1: 

Wellington Drive (WDT):);ttbm]|omubi$;1 moto]b;vvEFtb;v;t;1|ub1b|fiv-bm]7;t;1|uomb1-ttáoll B; 7 
lo[ouv-m7—-mváut787;:$. ;bu-olUbvom-7àm1;7loJouv7;t;1|uomb1v-m7vo[ày;| -|v-iro&u: 

$ ;lolr-m&h;vloJou oUbm]-uolbm7UJub-trt-vüv7u-| ul -mzuolvplr; 7l; -tr-u|v: 

Unlisted companies 

Actassa: 1|-vv-ruob7;vJ ;m-0t;7 Lomauv-dm-tP1_-|00|Qvo[éu;vot6mv=out-6 ulv| -| -à ; 
ro[jmüov(B[ 1tb;m|;m]-];l;m|-m7bm1u;-v;C ulv]ruo7(üb[ó 

Ambit: | 0b|]v) roài;71. -|Qo|v-u;7;vb]m;7|o7;tbàu-(àl- |;71U[ol; uv; ub1;-|v1-t;|o. ;tr 
OUbm;vv;vl-BIbv;u;imlTu; 70; 1ov|v-m70;f1; m]-]; 1ü]ol ;uv: 

Amy: IBv-mJ 0-v;7ruba; bu-oul-| | -|bvbm[;m7;7]ol-h;t;-umbm]l-| ;-vb;uzou;iuám;: 

[70;v| bvOsb&m]v[U;m|v;;70-1h-m7-[dl-d-tt87 7u;vvbm]| ;buhmo&7];]-rv-v| ;&-um: 
ARDA:!bv-vo[àr;7;orl;m|hb|| --ttoá1o-1 bm]--|U;v|oO;blrt;l;m[;7bmC |m;vv 

. -U7àu; ou-rrtb1-ümv: 


Appendix 2 - Ball cap and unlisted companies 


Arria:uub-bv-=oulo=-uG 1b-tbm [ttb];m1;| -|u-mv-oulvv|ul[U;77-]-bmjom-U-tt-m]U;: 
uub-7én-Ib1-ttiimv7-|-bm|oàábmouvroh;imm-uu-&[-1 bm;vr;7-m7om-l-vvbày1-t: 

$ ` bvbombv|o]bi7-|-| ;ro&ozt-m]U;: 

BVT: ($_-v-mbm(|;th7;uv|-m7bm]o=_;v;bvlb1u;tbu;1;m|vo=0bt7 bm ]bm;a-t-m7-m7-Ouo-7: 
($¥;v$;1_moto]é-Ot;7m]bm;;ubm]7tbh;Bu tu;-tb|a-r|U; 7-uG 1b-tbm|;ttb];m1;-m7_b]_] aU 
;m]bm;;ubm] |ootvo;!rogub|v1tb;m|v|ovotauo0t;|vB|_14m]) ;7];|;1_moto]a 

CBA Strategic IT:"|u-[;]b1$bv-o1Uv;7omu;v;-ul 77;&orl;m|-m7v-t;vo-o]mbg'otümvPQ =ou 
the global market. 
Dexibit:;&Ob|;m-Ot;vt;-7;uv-m7[-v|o7;101u-0;7--m7vB[l. -uol][;;t]obmvb] |bmzoul;7B|. 
L;t-[v|bm0b]7- --m-t&v-m7-uG 1b-tbm[ttb];m1;:;B0b|-vbmvb] |vbmvrbu;7;1bvbomv |o]; | ou;Bvb|ouv 
through the doors, engaged in rich experiences and returning loyally. 

Halter: $ ;-tju-rrü;v-1ol0bm-ümo-]| ;m[um;o-$ bm]v-m7-uG 1b-tom[ttb];m1;|o ;tr--ul;uv 
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02] ;ouvB-uuuoli-GaLv;ttC m-m1b-truo7lv-vrubmibr-tou-];m[7-m7bm7obm ]vol-&h7 ;uph; 

[u-mv-1àmv| -Furmo[Lomvbv[mB| -má;1olljm7-ámvlompbm;7bm| bvrükb1-üm: ;uxuvB-uu 
OUbm;vvbhb |vI-àot7&;87bQ ;u;m|=uol| ov;bm| bvrütb1-üm8-mál) B;é&tt]; m;u-ttino o; Ouol) | 
oaU-Gndm ouvp-uulomC ul vmobm7lI;m| -v0;;m-11;r|;7=uol| ;bvvliPvQ| -Fu;| ;vf;1p= 

| bvrütb1-m 78;| ;ur;1Bhb-uáuo| ;u&v;7bmlomm;1óm| |-hbm]-má;1oll;m7-üm1om|bm;7bm| bv 
rütb1-ám:mru;r-ubm]| bvrükb1-üm7mom) Cm-m1b-t-vvbv-m1;P=ou;drt;7-11; wlov|-@oubm=oul-dmQ|-a 
iO; mruob7;70&;bvvlliPvQO;bm]u;v;-ul ;7: 

Investment banking engagementsoubm=oul-âm-0oğ; | ;uouv&i-uu -v&| bm| ;r-vf&m| v0;;m 
;m]-];7[oruoB7;bmi|;mp)-mhbm]v;uBT;v|o-mbvvlli| -bv| ;vOf;1z bvrütb1-àm7rt;-v;u;-ulo| ; 
lov; m[uv;-ul u;rou[zou| -|bvvllievC m-m1b-truo7 Üv: 

Managing conflicts: ouvB-uu-ottod-u;v;-ul ruol;vvPbm1tübm]| uol | ;m-t&[L;uG 1-üm-0030 
7;vb1m;7|o;mvÜj| -| ;u;1oll;m7-àmv-m7orbmbomvbmoüu;v;-ul rütb1-ümv-u;mopmY {in1;706 ; 
interests disclosed above. 

Complaints: m=oul-Gm-Oopuvg-uu=v1olrt-bm|vruol;vv-m7oU7 bvrkL;votimruol;vvbv-abt-Otjom 
oUfvb|K@-ouvB 0-uu:1o:mà 

Disclaimer: ) ;u;| :rrtb;v7tb-Obtbj&ou| 7firu;—;uu;7|o- 008 -mmoJ[08;; 0) 7: 

oñulo| ;I-Bllbim|r;ulb(gO&douvB-uuo| ;ubv;;átl v-m77bv1t-blv-rrib-Obtb [ó 
Pbmitübm]bmm;]to];m1;Q -ou-mé&vvábl. I-&bm1Uu; 708m&uvom-1& Jouu;tim]Ebm-mm -oul-m7 
-m-t&bv7orbmbomouu;1oll;m7-ümbm| bvrütb1-üm:o| bm]bm| bvrütb1-ümv. ot0;lomv|ulT-v- 
votb1b|j-óm|o08uv;tt-më m-m1b-truo7lj7oujo;m]-];bmouu; -u-bm-uol7obm]vo7oujo;m]-];bm-má| ;u 
|u-mv-1àm: 

Distribution: $ bvrütb1-ümbvmo|bm[m7;7|00;7bv |ubOpJ/oul-7;-&bt-Ot; o-m&uvombm-rmiibv7b1ám 
&u;7obm]voát?1omv[ilOu;-1 o—-mártb1-Ot;t-àouu; JBóámvouat] vOF;1 puvB -uujo-má 
u;]bv|u-ámoutb1;mvbmj]u;tbu;;mB| bmvÜ) fübv7b1óm: 

Terms of userüb] puv&-uublb[;7:4ol&no|u;7bv |ubO[J7 1oráu;Bv; 7-1;m7 71u;- [-7 ;ubaliuh 
-uol7;fi-1[7-|--uol 7ouo| ;u&v;loll;u1b-tt&tob|| bvrütb1-àmbm-máiL L;vvbm]| bvrükb1-àm 

B--m;t; 1Juomb1rt-oul 7ëÜu;;] -| ;rt-oulruoB7;ul-&oB7;ouvf-uu&| bm-oul-ámomáü 

u;-7;uv. bro-] ;rükb1-óámv-abt-Ot;| uol) | Foul: 
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